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What is claimed is: | 

1, A method of identifying one or niore nucleic acid molecules, comprising: 

a) contacting at least one probe nucleic acid molecule with a survey population of nucleic 
acid molecules under conditions that promote hybridization between nucleic acid molecules to 
generate a probe-survey population mixmre of nucleic acid molecules; 



b) treating said probe-survey population mixture of nucleic acid molecules v^th a 



nucleolytic acitivity, such that nucleolyti 



to generate a population of nucleolytic acjtivitAprotected nucleic acid molecules; 



? activity-sensitive nucleic acid molecules are digested. 



c) contacting said population of ni|^4olytic activity-protected nucleic acid molecules 
with a solid support comprising one or moWa^^ nucleic acid molecules under conditions 
that promote hybridization between nucleic acid m^^pcules to generate attached nucleic acid 
molecule/nucleolytic activity-protected nucleic aciirf molecule complexes; and 



/ 



d) identifying one or more of said atj^thed nucleic acid molecules or one or more of said 

A 

nucleolytic activity-protected nucleic acicj- m^olecules in one or more attached nucleic acid 

/ I 

molecule/nucleolytic activity-protected/ nuclpic acid molecule complexes. 



2. The method of dmmj,. further comprising) exposing said population of nucleolytic activity- 
protected nucleic acid molecules to conditionsl^hat promote the formation of single-stranded 
nucleic acid molecules in the population of nud^eolytic activity-protected nucleic acid molecules. 
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3. The method of claim 1, whe|ein said at least one probe nucleic acid molecule is at least 
partially single-stranded. ii 

1 

I // 

4. The method of claim 1, wher^ said at least one probe nucleic acid molecule comprises one 
or more nucleolytic activity-resis|ant linages. 

5. The method of claim i , whef^in said at least one probe nucleic acid molecule comprises at 

/ ' 

least one detectable label., 



fluOTb<^ome, or a specific binding member. 

7. The method of^aim 5, wherein said at least one detectable label does not comprise a mass- 
modified nucleotide. 

8. The method of claim 1, wherei^^id at least one probe nucleic acid molecule is between 10 
nucleotides and 100 nucleotides in leng 

9. The method of claim 1, wherein said at least one^rqbe nucleic acid molecule comprises a 
known or suspected SNP or mutation. \ 

X 

10. The method of claim 1, wherein said at least one probe nucleic acid^cmnprises nucleic acid 
sequences-thaMerminates at"or-adj aeeflt-t<?-a-lm0\^^ 
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is at leai^ partially complementary or at least partially substantially complementary to at least 
one of saiosattached nucleic acid molecules. 

12. The method of claim 1, wherein at least one of said at least one probe nucleic acid 
molecules has at least partially identical or at least partially substantially identical to at least one 
of said attached nucleicWid molecules. 

13. The method of claim 1, v^rein the survey population comprises RNA. 

14. The method of claim 1, whereiir&e survey population comprises DNA. 

15. The method of claim 1 , v^herein said ats(east one attached nucleic acid molecule is at least 
partially single-stranded. 

16. The method of claim 1, vs^herein said at least one\ttached nucleic acid molecule comprises at 
least one nucleolytic activity-resistant linkage. 



17. The method of claim 1, w^herein said at least one attached nucleic acid molecule comprises at 

\ 

least one detectable label. \ 



18. The method of claim 17, v^herein said at least one detectable label cOTtiprises a radioisotope, 
a fluorochrome, or a specific binding member. 



19. The method of claim 1, wherein said at least one attached nucleic acid moleculfexis between 
T'0"tiueteotides-and-l^-^ueleotides^4n4engthT— ^ — — 
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known or \uspected SNP or mutation. 

2L The methods^f claim 1, wherein said at least one attached nucleic acid comprises a nucleic 
acid sequences tharsterminates at or adjacent to a known or suspected SNP or mutation. 

22. The method of clainiTv wherein at least one of said at least one attached nucleic acid 
molecules is at least partially\omplementary or at least partially substantially complementary to 
at least one of said probe nucleicsacid molecules. 



molecules has at least partially identical oKat least partially substantially identical to at least one 



23. The method of claim 1, wherein X|east one of said at least one attached nucleic acid 
molecules has at least partially identic 
of said probe nucleic acid molecules. 

24. The method of claim 1, wherein said solid support is a DNA chip or array. 



25. The method of claim 24, wherein said chip or array cpmprises nitrocellulose, nylon, silicon, 
glass, at least one plastic, at least one ceramic 

26. The method of claim 1, wherein said solid support comprises^a particle or bead. 

27. The method of claim 26, wherein said particle or bead is paramagnetic. 

28. The method of claim 1, wherein said solid support is a dish or plate. \ 

\ 

29. The method of claim 28, wherein said dish or plate comprises glass, polystyrene^ 
jpolycarbonatev-polyvinyl^hloridej^or^^ \^ 
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^Q7''Theinefeodrof-e teim-4 7 - wh e r e i n sai d -s^M^iwQ^ rt -e em p ri s^-a^e&famH-ma^fX-.™ 

\ 

3 1 . The methoa^f claim 30, wherein said column matrix comprises agarose, cellulose, 
acrylamide, dextran. or magnetic particles. 

32. The method of claim\. wherein said nucleolytic activity comprises a nuclease. 

33. The method of claim 32, wh^ein said nuclease is a single-strand specific nuclease. 



34. The method of claim 33, wherein s^d single-strand specific nuclease is one or more of the 
group comprising mung bean nuclease, SI ituclease, Rnase H, or Rnase Tl. 



35. The method of claim 1, further comprising amplifying nucleolj^ic activity-protected nucleic 
acid molecules. 

36. The method of claim 35, wherein said amplification is sufibtoitially linear. 



37. The method of claim 36, wherein said amplification uses DNA polvmerase I, Klenow 

\ 

fragment, T.aquaticus polymerase, T4 DNA polymerase, SP6 RNA polymemse, or T7 RNA 
polymerase. \ 

\ 

38. The method of claim 1, in which said identifying comprises labeling said attached^^iucleic 
acid molecule/nucleolytic activity-protected nucleic acid molecule complexes with at leasi>q|ne 
^4et~ectabl^labeL™ — — — 
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molecule/nuH^olytic activity-protected nucleic acid molecule complexes with said at least one 
detectable label use^ at least one polymerase. 



5 40. The method of claim 39^>i|i which said at least one polymerase is one of the group 

comprising T4 DNA polymerase, T^aquaticus polymerase, Klenow fragment, DNA polymerase 
I, T7 RNA polymerase, SP6 RNA pol^erase. 

41. The method of claim 38, wherein said at least^e detectable label comprises a radioisotope, 
10 a fluorochrome, an enzyme, or a specific binding membelr^ 

■ \ 

42, The method of claim 38, in which said at least one detectable comprises at least one 
nucleotide. \ 




43. The method of claim 38, wherein said at least one detectable label comprises at feai^two 



20 



25 
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\^y^^ 44. A method of identifying one or more nucleic acid molecules, comprising: 

a) contacting at least one probe nucleic acid molecule with a survey population of nucleic 
acid molecules to generate a mixture of nucleic acid molecules under conditions that promote 

5 hybridization between complementary nucleic acids; 

b) treating said mixture of nucleic acid molecules with a nucleolytic activity, such that 
nucleolytic acitivity-sensitive nucleic acid molecules are digested, to generate a population of 
nucleolytic activity-protected nucleic acid molecules; 

10 

c) contacting said population of nucleolytic activity-protected nucleic acid molecules 

' ■ with a solid support comprising one or more attached nucleic acid molecules to generate attached 
nucleic acid molecule/nucleolytic activity-protected nucleic acid molecule complexes; 

0 d) treating said attached nucleic acid molecule/nucleolytic activity-protected nucleic 

H acid molecule complexes wdth a nucleolytic activity, such that nucleic acid molecules having 
ff;. single-stranded regions are cleaved; and 

- i; e) identifying one or more of said attached nucleic acids that remain bound to said solid 

support. 



45. The method of claimj44,^.i^ comprising exposing said population of nucleolytic activity- 
25 protected nucleic acid molecules to conditions that promote the formation of single-stranded 

nucleic acid molecules in the population of nucleolytic activity-protected nucleic acid molecules. 
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46. The method of claim 44, wherein said at least one attached nucleic acid molecule comprises 
a detectable label, 

47. The method of claim 46, wherein said detectable label comprises a radioisotope, a 
fluorochrome, an enzyme, or a specific binding member. 

48. The method of claini4j4, wherein said at least one attached nucleic acid molecule comprises 
a known or suspected SNP or mutation. 

M9^^rhe-m^ 

/Sequenc^s^lJi^Uerm^^^ at or adjacent to a known or suspected SNP or mutation. 

50. The method of claini^4>^herein said nucleolytic activity comprises a chemical or a 
nuclease. 



5 1 . The method of claim 50, wherein said nucleolytica:ctivity comprises a nuclease. 



52. The method of claim 51, wherein said nuclease is one of the groupMC&mprising Mung Bean 
nxK^iease^ 1 nudease;^ W^2^e^-OT-R^ 
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53. A method of identifying one or more nucleic acid molecules, comprising: 

a) contacting a first set of probe nucleic acid molecule with a first survey population of 
nucleic acid molecules to generate a first probe-survey population mixture of nucleic acid 
molecules under conditions that promote nucleic acid hybridization; 

b) contacting a second set of probe nucleic acid molecules with a second survey 
population of nucleic acid molecules to generate a second probe-survey population mixture of 
nucleic acid molecules under conditions that promote nucleic acid hybridization; 

c) treating said first and second mixtures of probe-survey population nucleic acid 
molecules with a nucleolytic activity, such that nucleolytic activity-sensitive nucleic acid 
molecules are digested, generating two populations of nucleolytic activity-protected nucleic acid 
molecules; 

c) contacting said two populations of nucleolytic activity-protected nucleic acid 
molecules with a solid support comprising one or more attached nucleic acids to generate 
attached nucleic acid molecule/nucleolytic activity-protected nucleic acid molecule complexes; 
and 

d) identifying one or more of said attached nucleic acids that are bound to one or more 
members of one or both of said two populations of nucleolytic activity-protected nucleic acids in 
one or more attached nucleic acid molecule/nucleolytic activity-protected nucleic acid molecule 
complexes. 
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54, The method of claim 53, further comprising exposing at least one of said two populations of 
nucleolytic activity-protected nucleic acid molecules to conditions that promote the formation of 
single-stranded nucleic acid molecules in the population of nucleolj^ic activity-protected nucleic 
acid molecules, 

5 

55. The method of claim 53, wherein said first probe is labeled with at least one detectable label 
and said second probe is labeled with at least one detectable label. 



56. The method of claim 53, wherein said first probe is labeled with a first detectable label and 
10 said second probe is labeled with a second detectable label, wherein said first detectable label 
and said second detectable label are different. 




57. The method of claim 1, ralhir comprising contacting at least one signal nucleic acid 
molecule to said attached nucleic ^pidUrnolecule/nucleolytic activity-protected nucleic acid 
molecules. j( 

partially si&glecstranded. 



2|) ^ 59. The method of claim 58, whefSia^id at least one signal nucleic acid molecule is at least 
partially complementary to at least one of"gai4jprobe nucleic acid molecules. 

60. The method of claim 57, wherein said at least one signal nucleic acid molecule is at least 
partially complementary to at least one nucleic acid molecule known to b&m^spected of being 

25 iitrlftemrv —————— — - — ^ 
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one detectable lab^L 



62. The method of claim 61, wherein said^gt least one detectable label comprises a radioisotope, 
a fluorochrome, or a specific binding member» 



63. The method of claim 57, wherein said at least one signal nucleic aciB^mqlecule is between 
lt)TiTOteotides-and-^0-nu^^ — — 



64. A composition, comprising: 

a) a solid support comprising a first population of at least two attached nucleic acid 
molecules immobilized thereon; 

b) a second population of at least two nucleic acid molecules that are not bound to a solid 
support, wherein a majority of the members of said first population of attached nucleic acid 
molecules are at least partially complementary to one or more members of said second 
population of probe nucleic acid molecules. 

65. The composition of claim 64, wherein the members of said first population of attached 
nucleic acids are at least partially single-stranded. 

66. The composition of clainL64, wherein said members of said first population of attached 
nucleic acid molecules are between 10 nucleotides and 100 nucleotides in length. 
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67, The composition of claim 64, wherein said members of aid first population of attached 
nucleic acid molecules comprise a detectable label. 



68. The composition of claim 64, wherein the members of said second population of nucleic 
acid molecules are at least partially single standed. 

69 — The COTii^^^ 

acid moeculesNare between 10 nucleotides and 100 nucleotides in length. 



70. The composition^f claim 64, wherein at least one of said members of said second 
population of nucleic acm^niolecuies comprises a known or suspected SNP or mutation. 

71 . The composition of claim o4u wherein at least one of said members of said second 
population of nucleic acid moleculesS?omprises nucleic acid sequences that terminate at or 
adjacent to a known or suspected SNP OT^utation. 

72. The composition of claim 64, further com^ising a nuclease. 

73. The composition of claim 72, wherein said nucleasbas a single-strand specific nuclease. 

74. The composition of claim 73, wherein said single-strand sp^ific nuclease is a member of the 
group comprising SI nuclease, Mung Bean nuclease, Rnase H, or RjNiAse Tl. 

75. The composition of claim 64, further comprising a polymerase. 




76. The composition of claim 75, wherein said polymerase is a member of the grdi^comprising 
Kien0w^ragmenVBNA™polymerase4;-T^ 
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molecules comprisei^a detectable label. 



78, The composition of claim t7>.^lierein said detectable label comprises a fluorochrome. 

79. The composition of claim 64, wherein the rUc^^bers of said first population of attached 
nucleic acids comprise a detectable label 



80. The composition of claim 79, wherein said detectable label comprise^ a fluorochrome. 
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